Thermodynamics
1. For the calculation of equilibrium constant (Keq) for PGK in S. solataricus, we used the following formula
(Formula 1).
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2. For the calculation of Keq for GAPDH in S. solataricus, we used the following formula (Formula 1).
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3. For Keq of PGK in S. cerevisiae we used the one in the model the value was 3200.

4. While for Keq of GAPDH in S.cerevisiae, we calculated it again according to the following formula (3).

(3)

Where keq 0.0054 is the value in the model, while Kei is 0.0015M.

5. In order to investigate the influence of phosphate for GAPDH, we named standard Gibbs free energy
without phosphate as AG” and calculated using the following formula (4).

AG" = -RTIn(Keq) @

Where in the formula R is gas constant and its value is 8.3k]-'mol", T is temperature in Kelvin,
for calculation AGY of S. solataricus T value is 347 K; for calculation AGo” of S. cerevisiae T value is 307 K.

The following are the caculations.
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6. The standard Gibbs energy change for GAPDH with influence of phosphate we named as AG"”, we
used the following formula (5) to calculate AG”".
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Where Pi is 10mM,100mM separately.
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7. As phosphate has no influence on the standard Gibbs energy change for PGK, we used the following
formula to calculate AG?” for PGK

AGOH _ _RTln(Keq) (6)
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8. While for the calculation of AG, we used the following formula (7).
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Where in the formula [P1] and [P2] represent the product concentrations at steady state and [S1] and [S2]
represent substrate concentrations at steady state.

First we calculated the Gibbs energy change for GAPDH in S. solfataricus using the steady state substrates
and products concentration values calculated by the model named ‘S. solfataricus hy1’.
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For the Gibbs energy change for PGK in S. solataricus using the steady state substrates and products
concentration values calculated by the model named ’S. solfataricus hy1 ‘.
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Then we calculated the Gibbs energy change for GAPDH in S. cerevisiae using the steady state substrates
and products concentration values calculated by the model named ‘S. cerevisiae hyl’
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Then we calculated the Gibbs energy change for PGK in S. cerevisiae using the steady state substrates and
products concentration values calculated by the model named ’S. cerevisiae hyl’
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